Temporal variation of millimeter lines is a new direction of research for evolved stars. It has the potential to probe the dynamical wind launching processes from time dimension. We report here the first results that cover the past 817 days of an on-going monitoring project for 1.1 mm lines in the archetypal carbon star IRC +10216, using both the compact 7-m array (ACA) of the Atacama Large Millimeter Array (ALMA) and an infrared telescope in tandem. The high sensitivity of the cumulative spectra across ∼ 8 GHz frequency range has allowed us to detect about 164 known transitions of 21 molecules together with their isotopologues and about 80 unidentified lines and their variabilities. While only a handful of lines are found to be stable in time, most other lines are varying either in phase with or in anti-phase against near infrared light. The line profile shapes and variation phases of some lines are different from the single dish results, perhaps due to different angular resolutions.
INTRODUCTION
Asymptotic Giant Branch (AGB) stars are fascinating stars that have significant contributions, through their intense stellar winds, to the cycling of heavy elements, dust grains and a wide array of molecules in the interstellar medium (ISM). Although the AGB stellar winds have long been believed to be driven by radiation pressure on dust grains (Kwok 1975) , direct observations of the tiny dust forming wind launching regions around the AGB stars are still rare, except a few using the modern interferometers (sometimes combined with polarization; see e.g., Sacuto et al. 2013; Decin et al. 2015; Ohnaka et al. 2016 Ohnaka et al. , 2017 Ohnaka et al. , 2019 . Therefore, the development of diverse observational probes to the AGB wind acceleration zones is sorely needed.
Molecular line variability is just another powerful probe to the wind acceleration zones around AGB stars, because the variation of many molecular lines originates in that region. Maser lines have been the major proxies for variability studies of (mainly oxygen rich) AGB stars in radio wavelength for a long time, but only the SiO masers are pumped in the vicinity of the central AGB star. Very long baseline intereferometry (VLBI) mapping has uncovered clumpy ring like patterns of SiO masers around evolved stars (e.g., Alcock & Ross 1986; McIntosh et al. 1989; Doeleman et al. 1998) . However, even the multi-epoch VLBI mapping of the SiO masers (e.g., Imai et al. 2010 ) can tell us little about the physical conditions of the dust forming wind launching region, because the maser spots only sample very small volumes. Therefore, high spatial resolution temporal monitoring of non-maser lines is indispensable to probing the AGB wind launching processes.
The variability of millimeter non-maser molecular lines of AGB stars were only built up recently by the two pioneering single dish observations of Cernicharo et al. (2014) and He et al. (2017) to IRC +10216. The former work took advantage of the better flux calibration accuracy of the repeated observations by Herschel Space Observatory, while the latter relied on a relative flux calibration approach using stable and varying lines observed in the same spectral band pass (their so called "in-band calibration" method) in their dedicated monitoring project. A new single dish monitoring program using the IRAM 30m telescope had been initiated by the first team right after the publication of their first paper and their first results, together with two companion interferometer data sets, have been reported in Fonfría et al. (2018) ; Pardo et al. (2018) . Our team has also upgraded our monitoring program from single dish to the ALMA interferometer since 2016 to benefit from the higher spatial resolution. This paper just reports the first results from our team.
Up to now, the findings upon millimeter line variation can be summarized as follows. Firstly, line variation appears in both maser and non-maser components of the lines and the diverse relative amplitudes can mount up to 50%. He et al. (2017) justified the maser nature of SiS,14-13 and HCN,ν 2 =1 f ,3-2 lines from the variation amplitudes and velocities, while Fonfría et al. (2018) achieved it for SiS,14-13 and 15-14 lines with the aid of high spatial resolution maps from CARMA and ALMA. Second, while many lines vary roughly in phase with the near infrared (NIR) light, some other lines show large phase shifts against the NIR light that can mount to about half NIR period. The former group includes the multiple transitions of SiS (He et al. 2017; Fonfría et al. 2018) , C 4 H lines in its ν 7 vibrational states (He et al. 2017) , CN and most of lines presented by Pardo et al. (2018) ; the later group involves CCH and C 4 H lines in the ground vibrational state , 30 SiO,6-5, HCN,ν 2 =1 f ,3-2 and a blended line feature with possible carriers Na 37 Cl, CH 2 NH, and HC 3 N (He et al. 2017) . We point out an inconsistency in the literature: CCH was claimed by Cernicharo et al. (2014) to be varying roughly in phase with the NIR light (with only a small shift of 59 days), which disagrees to the nearly anti-phase variation against the NIR light in Pardo et al. (2018) . Third, the variation period, phase and relative amplitude can be velocity dependent within a single line profile (He et al. 2017) and non-Gaussianity can appear in the light curves (He et al. 2017; Fonfría et al. 2018) . Finally, most of the varying line emission can be attributed to the central hot and dense region of the circumstellar envelop (CSE), while only the varying CCH and C 4 H lines in the ground state should be dominated by the emission from the outer shell like region because of their large phase delay and known ring like emission structure.
In this work, because of the difficulties in deriving reliable quantitative light curves as mentioned in Sect. 3, we only present the average band pass spectra, line identification, and a qualitative presentation of the line variability of all line features identified from the data. We will first describe our ALMA and NIR observations in Sect. 2, and then data reduction and the current difficulties in Sect. 3. The results are discussed in Sect. 4 and summrized in Sect. 5.
OBSERVATIONS
Our observations consist of two parts: the ALMA monitoring and an auxiliary NIR multi-band photometric monitoring. We only used the 7 m antennas of the Atacama Compact Array (ACA) for the millimeter line monitoring because its baselines do not change with time drastically. The observations are always performed at an elevation angle of about 50
• to minimize the interferometric effects of changing baselines that is very harmful to sensitive monitoring. The monitoring started in 2016 and have been executed for three proposal cycles (with ALMA project codes: 2016.1.00794.S, 2017.1.01689.S, 2016.2.00033.S and 2018.1.00047.S); the last cycle is still on going in 2019. We report the initial results from the first 21 epochs (see the details in Table 1 ) that cover about 817 days (∼ 2.2 yrs), which is ∼ 1.3 times of the pulsation period of 630 day (∼ 1.7 yrs) of the target IRC +10216 (Menten et al. 2012 ). The total on-source integration time is about 5 min which results in a root mean square (RMS) noise of ∼ 0.1 Jy/beam at the effective spectral resolution of ∼ 1 MHz in the spectral baselines. The spectral resolution is sufficient to get the typical line width of ∼ 29 km s −1 well resolved. There are four spectral windows, with each covering about 1.8 GHz frequency width. The exact observed frequency ranges in lab reference frame (with the target velocity of -26.5 km s −1 corrected) are 251293-253105, 253594-255406, 265791-267603 and 268192-270018MHz . In addition to the two varying lines of HCN and SiS that were monitored in our single dish work (He et al. 2017 Shenavrin et al. (2011) .
DATA REDUCTION
The ALMA data calibrated by the ALMA stuff using pipeline are used in this work. We use the Common Astronomy Software Applications (SB) and is extracted from the calibrated measurement set using the lstrange function of the Python module analysisUtils which can be downloaded from the CASA web page https://casaguides.nrao.edu/index.php/Analysis Utilities. 1 CASA is developed by an international consortium of scientists based at the National Radio Astronomical Observatory (NRAO), the European Southern Observatory (ESO), the National Astronomical Observatory of Japan (NAOJ), the Academia Sinica Institute of Astronomy and Astrophysics (ASIAA), the CSIRO division for Astronomy and Space Science (CASS), and the Netherlands Institute for Radio Astronomy (ASTRON) under the guidance of NRAO.
times of the primary beam) is produced for cleaning with tclean(). The pixel size is set to 1.2 ′′ , which over-samples the synthesized beam by a factor of ∼ 5. The hogbom deconvolver and briggs weighting (with default parameters) are used. There can be different strategies to define cleaning boxes (e.g., primary beam masking, manual masking and auto masking). In this first report, we only adopt the primary beam masking at a level of pbmask=0.2, while the impact of the different masking strategies to the measured light curves will be tested in near future when we quantitatively analyze the light curves. Some molecular line features (e.g., the HCN and SiS lines) can be very strong. If we clean a data cube (e.g., all ∼ 1800 frequency channels of a spectral window) as a whole, as CASA users usually do, these strong lines may prevent the convergence of clean in other fainter channels because of the sharing of some convergence criteria such as flux threshold. To avoid this problem, we utilize the clean to each individual channel to produce single channel clean maps and then concatenate the cleaned single channel maps back into an image cube for each spectral window using the CASA command ia.imageconcat(). The flux threshold for the major cycles of clean is set to 5 σ level. However, the RMS of the image pixels (σ) initially measured from the whole image plane before the start of clean can be significantly different for different frequency channels, depending on the level of line emission in the channels. This may harm the study of the variation of spectral line shapes in this project. In order to achieve as uniform cleaning as possible for all channels, we repeatedly measure σ from the residual map after a standard clean procedure has finished and use a loop over clean to achieve the convergence of σ for each channel.
The cleaning of the image is a tricky step for variability studies. Although the flux uncertainties of strong lines may be dominated by flux calibration uncertainty, which is several per cent in ALMA Band 6 (we can adopt 8%), the relative variability among different lines, between the lines and continuum, among the frequency channels that constitute the shape of each molecular line, and between different sub-regions of the clean image is largely immune of the flux calibration uncertainty, because it is a systematic offset. Instead, other sources of uncertainty such as instrumental and atmospheric noises and inferometric defects (mostly side lobe effects) become important. Unfortunately, strict error transfer for interferometry is not yet considered in CASA. The conventional method of measuring the flux uncertainty from an apparently emission-free region of the clean map can not be accepted because of the neglect of the inevitable pixel correlations and non-uniformity of the the uncertainties. A novel maximum likelihood approach of interferometric imaging that has the potential to resolve this issue is already underdevelopment by our team (in the step of prototyping) and will be presented soon in our future papers. Therefore, we mainly report qualitative results of our monitoring in this first report and leave the more quantitative analysis for future work using the new imaging approach.
Generally speaking, it is possible to do self calibration to our data using the continuum or the two very strong lines of HCN,3-2 and SiS,14-13 in two spectral windows. However, this procedure may introduce some degree of arbitrariness into the calibrated light curves, whose impact to our variability study is subject to scrutiny. We would like to leave this step for the future quantitative analysis steps. Therefore, the data presented in this paper has no any additional calibration aside from the standard ones.
Concerning the NIR photometry, a detailed description of the data reduction can be found in Shenavrin et al. (2011) . In this work, we will only use the K-band light curve as an indicator of the central star pulsation to compare with the 1.1 mm and spectral line variations.
RESULTS

Average spectra and line identification
The 1.1 mm continuum and most of the molecular lines in the ALMA data show up as a point source toward the stellar position of IRC +10216 at ICRS 09:47:57.4060 +13.16.43.560, except a handful of lines (e.g., some lines of C 4 H and SiCC) that show a well known ring like morphology with a radius of around 13 ′′ , as already mentioned in literature (e.g. Guilloteau et al. 1987; Gensheimer et al. 1992; Takano et al. 1992; Dayal & Bieging 1993; Guelin et al. 1993; Lucas et al. 1995; Cooksy et al. 2015, among others) . In this paper, however, we only present the spectra that are extracted from a single synthesized beam toward the central star position (averaged among the pixels in the central 2.4 ′′ × 2.4 ′′ rectangular region to guarantee the inclusion of the strongest pixel). The variation of the clean map with time will be investigated in near future when the new imaging approach is available. Because each of the four 1.8 GHz spectral window is too wide for display, we divide each of them into two chunks of roughly equal widths. The eight chunks of spectra (with the continuum included) are averaged over all the 21 epochs and shown in Fig. 1 . Each of the eight sub-plots consists of three panels that sequantially zoom in to the weaker line features from top to bottom. (CASSIS-5.0-170727-build6420) 2 is used for line identification. In addition, the splatalogue 3 , Cologne Database for Molecular Spectroscopy (CDMS; Müller et al. 2001 Müller et al. , 2005 Endres et al. 2016) 4 and Jet Propulsion Laboratory line list (JPL; Pickett et al. 1998) 5 are referenced to confirm the transitions and quantum number assignments. In CASSIS, we first divide the molecular species listed in CASSIS into 6 groups with mass numbers in the ranges of < 20, 20-25, 26-30, 31-35, 36-40 and > 40. The last group mostly consists of the heaviest and/or most complex species. We further divide the heavy species into 8 sub-groups: those in the vibrational states and those with 1, 2, 3, 4, 5 ,6 and > 6 atoms. Then, we carefully trawl through the lines of all molecular species in each (sub-)group in the observed frequency ranges to find candidate carriers of the observed line features. Finally, consistency of identified line carriers are examined according to the predicted local thermal equilibrium (LTE) line strengths in CASSIS. In the cases of blended lines, those carriers with apparently much smaller contribution (e.g., minor isotopic or very complex species) than the other are removed while those with the rest blended lines are all kept as candidate carriers. We do not perform further investigations such as excitation analysis to fine tune the line identification, because that will be a subject of quantitative variability study for our future papers. The identified molecular lines are listed in Table 1 and labeled in Fig. 1 . For clarity, different line features can be labeled in different panels of the figure. However, all blended line carriers of the same line feature are always labeled together in the same panel.
The detected line features are attributed to 164 transitions from the following 21 candidate molecules (and/or their isotopic species which are not listed here):
AlOH, KCl, KF, KCN, NaCN, NaCl, SiS, SiC, SiCC, SiO, CS and another 80 unidentified line features (244 entries in total in Table 1 ). However, the counting of transitions is quite provisional, because more careful analysis and perhaps more multi-transition data are needed to double check whether all the listed molecular transitions are surely detected. Particularly, there is an apparent difficulty in telling whether those weak narrow line features are independent narrow lines or merely one peak of a weak double-peak line feature.
The strongest lines belong to SiS and HCN in the ground state, reaching 600 Jy/beam. Both SiS and HCN have relatively strong lines in multiple vibrational states (v=0, 1, 2, 3, 4 for SiS and ν 2 =1, 2, 3 for HCN) detected, which are good agents for variability studies. The SiCC and its isotopic lines usually show double peak line profiles that is typical for a spatially resolved emission shell, while many hydrocarbon lines such as 13 CCH, C 3 H, c-C 3 H, C 4 H, isotopic C 4 H lines and C 4 H lines in vibrational states show fake 'absorption' like spectral features due to side lobe effects caused by the strong ring like emission component in the clean map. Most of the unidentified lines (U-lines) are fainter than 1 Jy/beam, with only few exceptionally strong ones: U267423, U268663, U268781, U269427. As will be mentioned in the next subsection, a large number of the U-lines share a common variability feature, which may help constrain their molecular carriers.
Example light curves
We first show as an example the light curves of the 1.1 mm continuum, the integrated flux of the SiS,14-13 line and the K-band NIR flux in the left panel of Fig. 2 . Both the continuum and K-band light curves have been normalized to have the same maximum and minimum values as the SiS,14-13 line light curve to facilitate comparison of their morphology. The 1.1 mm continuum fluxes are obtained from the ALMA data cubes in the following way: After the clean of all frequency channels, the line free frequency channels in all four spectral windows are collected and fit by a single power law function
β with ν 0 =260655 MHz for each epoch; what shown in the figure is just the fiducial flux F ν0 . The K-band light curve is constructed with magnitudes which are more appropriate than fluxes to express the very large dynamical range of the IR light variation. The error bars of the NIR photometry are very small, being no more than 1%. The uncertainty of the ALMA data (the continuum and the line) is dominated by flux calibration uncertainty which we take as 8% here. However, as we described in Sect. 3, the uncertainty of the relative variation between the 1.1 mm continuum and the SiS,14-13 line light curves should be immune of the flux calibration certainty, but be dominated by other uncertainty sources which have not been well determined for ALMA data. Therefore, we do not draw out the error bars in this figure and only make a qualitative discussion of them in this work. It is clear from the left panel of Fig. 2 that all three observed light curves roughly agree to each other, particularly with the minimum times well aligned. However, clear discrepancies can be seen around the second maximum phase where the 1.1 mm flux seems to rise up faster than the SiS line and K-band light curves and stop the rising earlier as well. Then, the 1.1 mm flux starts to decline with significant oscillations. The discrepancies between the 1.1 mm continuum and the SiS line mount up to about 12% around the NIR maximum time. Because the relative uncertainty between the 1.1 mm continuum and the SiS line can be much smaller than the nominal flux calibration uncertainties of 8%, this discrepancy is significant and must be due to physical processes in the target. Our data also cover part of the previous maximum time and quirky feature, a sharp peak at the 4th epoch, also appears there. But unfortunately, because the monitoring cadence was lower by a factor of two and the execution was not very homogeneous, the oscillation behavior can not be confirmed there. The nice agreement between the simultaneously monitored NIR and SiS-line light curves in Fig. 2 hints that the phase shift of 0.2 as found in the single dish data (beam size of 25 ′′ ) by Fonfría et al. (2018) ; Pardo et al. (2018) can disappear when the spatial resolution becomes higher in our data (4 ′′ × 8 ′′ ). The right panel of Fig. 2 shows the average line profile of SiS,14-13 (with the baseline removed by the procedure described in next section). The SiS-line light curves in the left panel of the figure is just integrated between the two velocities marked by the green vertical dashed lines that engulf all channels with significant emission. The SiS line profile shows a double peak shape, with the two peaks at velocity shifts of around ±8.5 km s −1 with respect to the systemic velocity of -26.5 km s −1 . The blue-shifted peak position is identical to the blue-shifted variation peak found in our single dish work (see in Fig. 3 and Sect. 3.3.1 of He et al. 2017) , while the red-shifted peak is closer to the systemic velocity than the red-shifted variation peak of the single dish work which was at a velocity shift of +10.3 km s −1 . Therefore, the two peak positions are much more symmetric with respect to the systemic velocity in the ALMA data, which indicates that part of the red-shifted varying SiS-line emitting gas (at the far side of the central star along our sight line) as seen in our single dish work perhaps has an extended distribution and has been filtered out in the ALMA data. This lays an important constraint on future modeling of the SiS-line variability.
Millimeter line variations
This subsection gives a qualitative overview of millimeter line variations uncovered by our ALMA monitoring. Due to the reasons stated in Sect. 3, quantitative analysis will be left for the new interferometric imaging approach in future work.
As proposed in our single dish work (He et al. 2017) , it is possible to apply the so-called 'in-band calibration' approach to at least partly remove the dominant flux calibration uncertainties. As we will see below, we indeed have such stable lines for this purpose. However, because the light curves of these tentative stable lines still need to be double checked through quantitative analysis, we also postpone this operation to future work when the new imaging approach becomes available. Thus, only spectral data without the in-band calibration are used in this work. The first step is to remove the spectral baseline. As can be seen in Fig. 1 , some spectral line features appear side by side or even blend with each other. They can be treated as a single group of line features (hereafter line groups) that can share the same spectral baseline. In total, 125 such line groups are defined in our data. For each line group, the minimum frequency width that encloses all the emission channels of the member lines is defined as its frequency width. Those frequency channels between neighboring line groups are thus the continuum channels. In order to reliably define the spectral baseline, it has been guaranteed that the total width of continuum channels on both side of each line group must be no less than its own frequency width. In few exceptional cases when a line group appears at the edge of a spectral windows so that the edge side may not have enough continuum channels, the continuum channels on the other side is increased to guarantee a total length of continuum channels being no less than twice of the frequency width of the line group. Eventually, a linear baseline is fit to the continuum channels of each line group and subtracted at each epoch. The subtraction of the local baseline for each line group, instead of the global continuum fit to a whole spectral window, helps reduce the effects of any unexpected band pass problem.
In order to qualitatively demonstrate the line profile variations, we divide the 21 observed epochs into two groups: those in the maximum and minimum halves of the 1.1 mm continuum light curve. The dividing line between the two groups, as shown by the green horizontal dashed line in the left panel of Fig. 2 , is empirically set at 9650 Jy/beam km s −1 (the unit is for the integrated line flux of SiS because the continuum light curve has been normalized to that of the SiS line in the figure). The 16 epochs above this line is averaged together to make the maximum-phase line profiles, while the 5 epochs below the line make the minimum-phase line profiles. Finally, in order to avoid being biased by too many epochs in the maximum-phase, only 5 epochs above the horizontal line are selected to average with the 5 minimum-phase epochs to make the average line profiles (the 10 selected epochs are marked by large green circles in the left panel of Fig. 2) .
The baseline free maximum-, minimum-phase and average line profiles of all the 125 line groups are shown with red, blue and black colors respectively in Fig. 3 . A virtue of this presentation is that the unknown flux uncertainties have been suppressed to some degree by averaging. The main findings are as follows.
• Stable lines
The stable lines are very important, because they can serve as calibrators to partly remove the flux calibration error through the so called in-band calibration method advocated in our single dish paper (He et al. 2017) . It is found that several species that are expected to have extended spatial distribution do not show significant variation between maximum-and minimum-phase spectra in Fig. 3, for Cl. Very few U-lines are lack of variation in the figure; the only examples are U251602, U254793, U255125 and U265803. Unfortunately, the lines of C 4 H in both ground and vibrational states, which were among the procession of major calibrator lines in our single dish work, all show the fake 'absorption' like features in our data due to the lack of short baseline. The special variability of these C 4 H lines will be discussed below.
• Lines varying in phase with NIR light Most of the other strongest lines vary in phase with the NIR light, i.e., the maximum-phase spectrum (the line profile in red color) is above the minimum-phase one (blue color). This includes all the SiS lines in the states of v=0, 1, 2, 3, 4, all the HCN lines in the v=0 and ν 2 =1, 2, 3 states, and some lines of Si 33 S, 30 SiO, Na 37 Cl, KCl, K 37 Cl, and some relatively stronger U-lines such as U251554, U266077, U266639, U266674, U266828, U266865, U267423, U268202, U268663, U268867, U269741, U269825 and U269970. It worth pointing out that the integrated strength of the very strong maser line HCN,ν 2 =1 f ,3-2 and the 30 SiO,6-5 line were found in our single dish work (He et al. 2017) to possess a large phase shift of nearly half period w.r.t. the NIR light, which seems to be very different from the in-phase variation in the ALMA data. We speculate that this could be due to the very different telescope beams involved in the two works (29 ′′ for the single dish vs 4 ′′ × 8 ′′ for the ALMA ACA 7-m array) and the expected increase of phase delay with distance to the central star. This discrepancy will be discussed in future work when the well calibrated light curves of the lines become available.
• Lines varying oppositely against the NIR light An interesting finding of this work is that, for some lines of a few species, such as SiCC, NaCl and KCl, while their ground state lines belong to the stable group (see above), their lines in the vibrational states (e.g. the lines of SiCC,ν 3 =1, 2, Na 37 Cl,v=1 and KCl,v=1) all show stronger line in the minimum phase than in the maximum phase of the NIR light. Particularly interesting is that many relatively strong U-lines also show this behavior, e.g., U251731, U251754, U252263, U252547, U253020, U253037, U254774, U254841, U255272, U254879, U266583, U266885, U267402, U267442, U268464, U268485, U268781, U268833, U268856, U268970, U269356 and U269427. A salient feature of these lines is that they all have single peak line shapes. We speculate that this variability behavior could be due to excitation effects. For example, if the competing transitions of these lines are preferentially excited by the varying NIR light, they can be weakened when their competing lines become stronger around the NIR maximum time. Given this picture, we can also infer that this group of U-lines are possibly also from the vibrational states of some abundant molecules and have companion lines that vary in tandem with the NIR light. More efforts are needed on the excitation simulations and the further identification of these special U-lines.
• Symmetry with respect to the average spectrum Most of the lines that show significant differences between the maximum-and minimum-phase spectra also have the average spectrum roughly of intermediate strength between the two. Because the epochs selected to construct the average spectra have been balanced between the two variation phases on the 1.1 mm continuum light curve, this symmetry indicates that the variation of most of the lines has the same temporal symmetry as the continuum. However, there are still several exceptional cases in which the average spectrum is closer to the minimum-phase spectrum (never the opposite, however). For example, this is the case for the following lines that vary in phase with the NIR light: SiS,v=4,15-14 (266941.754 MHz), U266639, U266674, U267423, and U268020; another group of examples that vary in anti-phase to NIR light are SiCC,ν 3 =2,12 0,12 -11 0,11 (251658.041 MHz), Na 37 Cl,v=1,20-19 (252789.82 MHz) , U253020, U267402, U268464, U268485 and U268833.
• Remarks on special species Na 37 Cl is a special case. Its J=20-19 (254663.465 MHz) and 21-20 (267365.833 MHz) transitions have similarly strong broad line profiles, with peak fluxes of about 1.5 Jy/beam. However, while the former shows little difference between its maximum-and minimum-phase line profiles in Fig. 3 , the latter has its line profile definitely varying in phase with the NIR light. Another line of it in the vibrational state, Na 37 Cl,v=1,J=20-19, is tentatively identified around 252789.820 MHz, but shows a frequency offset of about -3 MHz w.r.t. the observed narrow emission peak. This tentative vibrational line varies in an opposite sense to the NIR light.
K 37 Cl is detected in its J=36-35 transition in both the ground (268363.84 MHz) and the v=1 vibrational (266738.158 MHz) states. While the ground state line shows slightly stronger line in the NIR maximum phase, the vibrational line does not show significant variation between the NIR minimum-and maximum-phase.
The SiC,J=6-5,Ω=0,ℓ=1
e line is only tentatively assigned for the double peak line profile around 251352.696 MHz. Its double peaks are varying in-phase with the NIR light whilst it seems to possess a faint central peak that is varying in an opposite sense.
All the C 4 H lines in both ground and vibrationaly excited ν 7 states show fake absorption like line profiles. Their line variability is also special in Fig. 3 , usually with the residuals of the double peaks varying in phase with the NIR light, while the broad central negative pit varying in opposite sense. Their integrated line strengths show light curves (not shown in this paper) nearly in anti-phase with the NIR light, which agrees to the findings on lower ground-level transitions of C 4 H with single dish by Pardo et al. (2018) . On the other hand, the nearly in-phase variations of the two sharp peaks at the C 4 H line edges is reminiscent of the strong variations of the narrow maser peaks near the edges of the SiS lines, as shown in the 3D light curve plots of Fonfría et al. (2018) ; Pardo et al. (2018) . Therefore, the C 4 H lines can not serve as calibrator lines in the ALMA project.
All in all, species with extended spatial distributions tend to show stable lines in their ground state, while lines in vibrational state and narrow lines are usually varying with time. Particularly, almost all narrow single-peaked lines with high SNR, including many U-lines, are varying either in phase or in anti-phase with the NIR light, reflecting the prompt response of the dust and gas to the stellar pulsations through processes such as heating, radiative excitation and possibly shock wave propagation in the wind acceleration zone. The effects of these processes will be examined in our analysis of line profile variation in future papers.
SUMMARY
We report the first results of an on-going monitoring of 1.1 mm continuum and line variations of IRC +10216 using ALMA ACA 7-m array which has covered about 817 days. A NIR photometric monitoring was also initiated a bit later.
Very rich lines with diverse line profile shapes and variability behaviors have been uncovered. Although a handful of lines appear to be stable during our monitoring and some lines vary in opposite sense against the NIR light, most lines vary in-phase with the NIR light. The narrow line shapes of many of the varying lines indicates their origin in the hot dense inner CSE, making them potentially good probes to the wind launching dynamics and energetics.
The spatial resolution is proven to be an important factor in the monitoring of the millimeter lines and continuum. It can result in different phase behaviors of the millimeter lines, in addition to different line profile shapes.
Very rich information in the detailed light curves of the continuum, line intensity and line shapes are yet to be explored in our future work when our novel interferometric imaging approach would become available for a more statistical treatment of the flux uncertainties. The results presented in this work will serve as a good guideline for future analysis and any other monitoring projects using interferometers like ALMA. Si 13 CC, 121, 11 KCN, 278, 18 & 278, 19 
